The correlation between cognitive ability test scores and performance was separately meta-analyzed for Asian, Black, Hispanic, and White racial/ethnic subgroups. Compared to the average White observed correlation (r ϭ .33, N ϭ 903,779), average correlations were lower for Black samples (r ϭ .24, N ϭ 112,194) and Hispanic samples (r ϭ .30, N ϭ 51,205) and approximately equal for Asian samples (r ϭ .33, N ϭ 80,705). Despite some moderating effects (e.g., type of performance criterion, decade of data collection, job complexity), validity favored White over Black and Hispanic test takers in almost all conditions that included a sizable number of studies. Black-White validity comparisons were possible both across and within the 3 broad domains that use cognitive ability tests for high-stakes selection and placement: civilian employment, educational admissions, and the military. The trend of lower Black validity was repeated in each domain; however, average Black-White validity differences were largest in military studies and smallest in educational and employment studies. Further investigation of the reasons for these validity differences is warranted.
are typically some measure of task performance, performance in a job-training program, or college grades) is typically used for indexing the criterion-related validity of cognitive ability tests. Although the absolute magnitude of test-criterion relationships certainly is important, one could argue that a greater concern has been whether cognitive ability tests represent an equivalent and fair assessment for each racial/ethnic subgroup (e.g., Jencks & Phillips, 1998; Steele & Aronson, 1995) . One specific fairness issue has been whether cognitive ability test scores relate to performance criteria equally for each subgroup. This issue has been investigated with two complementary methods: differential validity and differential prediction.
Differential Validity and Differential Prediction
Differential validity focuses on the differences between testcriterion correlation coefficients across subgroups. Differential prediction focuses on differences between unstandardized regression slopes and intercepts relating the test and criterion across subgroups. The differential prediction approach is generally preferred for comparison of predictor-criterion relationships for majority and minority groups in a given sample, for a variety of reasons. First, differential prediction most directly addresses whether test scores predict equivalent criterion scores for different subgroups. Second, unlike the correlation coefficient, the unstandardized regression coefficient is not affected by direct range restriction on the predictor (although it is affected by indirect range restriction; Mendoza & Mumford, 1987) . Third, by including separate comparisons of slopes and intercepts, the differential prediction approach is more informative, as the correlation coefficient contains no information relevant to differences in intercepts.
Nonetheless, differential validity remains of interest for at least two reasons. First, although the differential prediction approach is appropriate when examining a specific data set, it is generally not applicable to meta-analysis. Meta-analysis requires a common metric across studies. The correlation coefficient is typically the metric of choice, as it is the standardized covariance between predictor and criterion. The unstandardized regression coefficient can only be meta-analyzed if all studies of interest use exactly the same predictor and criterion measure. However, when addressing broad questions such as "do measures of general cognitive ability relate to job performance equally well for minority and majority job applicants," one is typically confronted with studies of the ability-performance relationship that employ a variety of ability and performance measures, each using a different metric. As a result, the unstandardized regression slopes are in different metrics for differing studies and are therefore not amenable to metaanalysis. Especially given the low statistical power of differential prediction's test of slope differences between subgroups (Aguinis, Culpepper, & Pierce, 2010) , the inability to meta-analyze slope differences limits the broad conclusions about test-criterion relationships that can be drawn from differential prediction analyses alone. Although one can reframe the question in terms of the frequency with which unstandardized slopes and intercepts differ across subgroups, such an approach does not address the actual magnitude of differences between subgroups. In sum, although the differential prediction approach is appropriately used to examine differences in predictor-criterion relationships across subgroups for individual applications, differential validity remains of interest if one wishes to combine predictor-criterion relationships by subgroup across multiple studies.
Second, an examination of differential validity and of differential prediction evidence has the potential to provide more information than an examination of differential prediction alone. A predictor-criterion correlation could be the same for two subgroups, but the regression equations relating the predictor and criterion could differ for those subgroups and vice versa (Linn, 1978) . For our purposes in the present study, the most important comparison is between the correlation coefficient and the regression coefficient, as the regression coefficient is differential prediction's analogue to differential validity's correlation coefficient. For example, the formula relating the regression coefficient to the correlation coefficient is
where b xy is the regression coefficient for regressing y on x, r xy is the correlation between x and y, and s x and s y are the standard deviations of x and y, respectively. As the formula illustrates, the regression coefficient is a function of the correlation and ratio of the standard deviations of the predictor and criterion. Therefore, if one finds differential validity for two groups but the regression coefficients do not differ, this must be due to differences in variability of the predictor, the criterion, or both between subgroups. A number of mechanisms could cause such a difference. For instance, there might be true differences between subgroups in predictor or criterion variability. Differing degrees of range restriction across subgroups could also cause such an effect. More error of measurement affecting scores of one subgroup could cause such an effect. There are doubtless other possibilities. The key point is that it is premature to dismiss differential validity as an unimportant phenomenon. Even in the face of a lack of differential prediction, a finding of differential validity should signal the need for additional investigation, as such a disconnect could be due to a true lack of differential prediction, to artifacts, or even to what some might construe as test bias (e.g., more error in the predictor for one subgroup). Further, the factors that might cause differential validity in the first place (regardless of whether these factors contribute to a disconnect between differential validity and differential prediction evidence) each represent interesting theoretical and practical phenomena. Some of these possible causes are reviewed below.
Possible Causes of Differential Validity
There are at least four categories of factors that could differentially affect test and/or criterion scores of minority and majority subgroup test takers, thus causing criterion-related validity estimates to differ between subgroups: range restriction, psychometric characteristics of tests or criteria (i.e., measurement error/bias), contextual influences (e.g., stereotype threat), or true differences between subgroups in the role cognitive ability plays in determining performance. These are, of course, not the only possible factors; however, they are particularly plausible ones and are illustrative of the types of things that could cause validity to differ between subgroups. Because instances in which the minority sub-group's validity is lower are of most concern, the following discussion is focused on factors that could cause criterion-related validity estimates to be lower for the minority subgroup.
Greater amounts of range restriction in test scores of the minority subgroup could cause observed validity to be lower, even if the true validity of the test did not differ by subgroup. Given that White subgroup members, on average, score higher than Black and Hispanic subgroup members on cognitive ability tests (Roth, Bevier, Bobko, Switzer, & Tyler, 2001) , one explanation for instances of lower Black or Hispanic validity is that minority groups have greater amounts of range restriction (cf. Boehm, 1972; . However, empirical evidence is mixed. First, due to affirmative action, similar cut scores for minority and White subgroups are not always used in practice. The use of different cut scores is perhaps most likely in college admissions, where recent court cases have upheld some forms of racial preference (see the Supreme Court cases Gratz v. Bollinger, 2003, and Grutter v. Bollinger, 2003 , for illustrative examples), and least likely in the military, where there is no federal executive order mandating affirmative action. The sparse available empirical evidence supports this trend, with White samples often being more restricted in range than Black and Hispanic samples, especially in college admissions settings (Berry, 2007) . Thus, relative amounts of range restriction are not always in the direction that would be needed to account for lower minority validity. Regardless, differences between subgroups in range restriction would influence variance, which would in turn affect validity estimates.
If internal, psychometric characteristics of the tests, such as measurement error or measurement bias, differed between subgroups, this could also cause validity differences between subgroups. Measurement error is typically assessed via reliability estimates. Measurement bias refers to instances in which individuals who are identical on the construct measured by the test/ criterion but who are from different subgroups have different probabilities of attaining the same observed score. Measurement bias has mostly been investigated from two perspectives: differential item functioning (DIF) and measurement invariance. The DIF literature investigates measurement bias associated with individual test/criterion items, typically in the form of item discrimination or difficulty differences between subgroup members matched on a latent trait (e.g., Humphreys, 1986) . In contrast, the measurement invariance literature investigates measurement bias at the level of the scale or test, typically in the form of differences between subgroups in the factor structure of the test. Of course, these three concepts (measurement error, DIF, and measurement invariance) are related, such that the presence of one can lead to the manifestation of the others. For instance, if DIF is present and items do not discriminate as well for one subgroup, this could cause differences in the factor structure or reliability of the test. However, these three concepts are not the same; the presence of one does not mandate the others (e.g., if items are more difficult for one subgroup, this does not necessarily mean the factor structure of the test is different for those subgroups). Therefore, the literatures on subgroup differences in each of these three psychometric characteristics are reviewed separately below but with the acknowledgment that these are related concepts.
One way that measurement error could differ between groups is via differential guessing rates. Hunter and Schmidt (1978) noted that because Blacks, on average, score lower than Whites on cognitive ability tests, Black test takers will be more likely to guess answers. This increased guessing would lower reliability and would in turn lower Black validity. A similar argument could be made for the Hispanic subgroup (which, as a group, has lower test scores than the White subgroup; Roth, Bevier, et al., 2001 ) but probably does not apply to the Asian subgroup (which as a group has similar test scores to the White subgroup; e.g., Herrnstein & Murray, 1994) . The few studies reporting separate reliability estimates for racial/ethnic subgroups have not supported the idea that test reliabilities differ across subgroups (e.g., Domino & Morales, 2000; Jensen, 1977; Stark, Chernyshenko, & Drasgow, 2004) . Subgroups could also differ in criterion reliability. The few studies reporting reliabilities separately for Black and White subgroups do support a trend for criterion reliability to be slightly lower (i.e., usually a few reliability points) for Blacks than for Whites (Berry & Sackett, 2008a; Kraiger & Ford, 1990; Willingham, Pollack, & Lewis, 2000) . Empirical evidence for other subgroups is lacking. However, it is worth noting that it would take very large differences in test or criterion reliability between groups to account for relatively small differences in validity. For example, if the reliability for majority test takers was .90 and observed validity was .25 and .35 for minorities and majorities, respectively, reliability for minority test takers would have to be .45 to account for this validity difference.
To date, the literature is lacking studies investigating DIF of performance criteria. DIF studies investigating cognitive ability tests have often uncovered many individual items for which minority (typically Black or Hispanic) and White test takers with similar trait/construct standing do not have equal probability of answering correctly (which suggests those items are "biased"). Yet, it should be noted that these differences are usually small and evenly distributed in favor of and against minority test takers, suggesting a lack of bias at the test total score level (Hough, Oswald, & Ployhart, 2001; O'Neill & McPeek, 1993) . For instance, O'Neill and McPeek reviewed the DIF literature and found that although there were a number of characteristics that were consistently associated with DIF against minorities (e.g., Black and Hispanic test takers perform less well than White test takers on concrete analogies), there were just as many characteristics associated with DIF in favor of minorities (e.g., Black and Hispanic test takers perform better than White test takers on abstract analogies). In a more recent review, Hough et al. (2001) came to similar conclusions. Comparable trends of positive and negative DIF findings canceling out at the total score level have been found in more recent DIF research (e.g., Stark et al., 2004) .
In the present setting, cognitive ability test measurement invariance is typically operationalized as the degree to which the factor structure of a given cognitive ability test is equivalent for minority and majority subgroups (i.e., factorial invariance). If the factor structure differs between subgroups, the psychological meaning of test scores is not the same for each subgroup, which could affect the degree to which test scores are predictive of performance criteria. However, the empirical factorial invariance research to date has not been supportive of differences between subgroups in test factor structure. Jensen (1980) reviewed a number of studies demonstrating that the factor structure of cognitive ability tests was similar across subgroups, although these studies mostly focused on Black and White subgroups and used exploratory factor analysis (multigroup confirmatory factor analysis has since be-come the more accepted measurement invariance methodology). A few large-sample measurement invariance studies have been carried out in the military literature, with each finding the factor structure of cognitive ability tests (the Armed Services Vocational Aptitude Battery or Air Force Officer Qualifying Test) to be invariant across the racial/ethnic subgroups examined (Asian, Black, or Hispanic subgroups compared to Whites; Carretta & Ree, 1995; Drasgow, Nye, Carretta, & Ree, 2010; Ree & Carretta, 1995) . Similar factorial invariance results have been found for child samples with the Wechsler Intelligence Scale for Children (Dolan, 2000; Pandolfi, 1997; Reed, 2000) .
Formal factorial invariance research investigating the degree to which performance criteria are invariant across minority and majority subgroups has not been conducted. However, a sizable amount of research exists on other factors relevant to the crossrace comparability of the construct validity of supervisor ratings of job performance. To the degree that the psychological meaning of performance ratings differs for minorities and this difference is a function of things other than true performance differences (e.g., racial discrimination), cognitive ability test scores may not predict performance ratings as well for minorities. For instance, three large-sample studies have investigated the degree to which Black employees receive similar performance ratings when their performance is rated by their Black versus White supervisors (Pulakos, White, Oppler, & Borman, 1989; Rotundo & Sackett, 1999; Sackett & DuBois, 1991) . In each study, Black employees received lower ratings from their White supervisors than their Black supervisors (ds ranging from 0.10 to 0.27). Because the employees are held constant (i.e., a single employee was rated by both a Black and a White supervisor), differences in the ratings suggest that race plays a role in performance ratings relatively independent of true levels of performance. Similar trends have been outlined in laboratory studies (see, e.g., the December 2008 special issue of Industrial and Organizational Psychology: Perspectives on Science and Practice). Other studies have investigated the degree to which Black employees' performance ratings correlate with more objective measures of performance (e.g., production, output, error rates), finding that performance ratings of Black employees are more related to these objective measures than are performance ratings of White employees (Kraiger & Ford, 1990; Oppler, Campbell, Pulakos, & Borman, 1992) . This suggests that the psychological meaning of performance ratings differs for Black and White employees, which could affect the comparative predictability of performance ratings for Black and White employees. Comparable research for other racial/ethnic minorities is sparse to nonexistent. In sum, the empirical evidence to date does not support the idea of internal psychometric characteristics of tests (i.e., measurement error/bias) differing between subgroups, although there is some evidence of such differences for performance criteria.
Contextual influences in the testing situation could also affect the validity of minority and majority test scores if their effects differ systematically for the groups. Perhaps the most common example of such a contextual influence is stereotype threat. Stereotype threat refers to the idea that the testing situation can cause minority test takers to feel the threat of confirming a negative stereotype about their racial/ethnic subgroup and that this threat will lead to reduced test performance (Steele & Aronson, 1995) . Because minority test takers' scores would reflect true cognitive ability plus variance due to stereotype threat, stereotype threat would act as construct-irrelevant variance that could cause test scores of minority test takers to be less related to true criterion performance. For instance, Wicherts, Dolan, and Hessen (2005) demonstrated in three lab samples that the factor structure of cognitive ability tests changed in stereotype threat manipulation conditions, which suggests that the psychological meaning of test scores can change as a function of stereotype threat. Such measurement bias in test scores as a function of stereotype threat could cause test scores to be differentially related to performance for minority and majority test takers.
Up to this point in the review of possible causes of differential validity, only statistical or measurement artifacts have been considered. Another possibility is that differential validity reflects true differences between groups in the role of cognitive ability in the determination of performance. For instance, process models of the determinants of job performance suggest that cognitive ability has its most direct effect on acquisition of job knowledge, which in turn is a direct determinant of job performance (Schmidt & Hunter, 1992) . To the degree that there are differences between subgroups in the roles that major predictors (e.g., ability, knowledge) play in determining performance, this could cause cognitive ability to be less related to performance for one group. For example, in the educational domain, it is reasonably well established that standardized test scores underpredict grades of women, in part because their grades tend to be driven more by effort and planfulness than are grades of men (Ramist, Lewis, & McCamley, 1990; Stricker, Rock, & Burton, 1993) . In this case, the cognitive ability test is accurately capturing true differences between groups in the determinants of performance. If such is the case with racial/ethnic subgroups, these true differences in the determinants of performance could cause differences in the validity of cognitive ability tests.
This section has made the case that there are a number of factors that could differ between racial/ethnic subgroups and affect relevant properties of cognitive ability test or criterion scores, thereby influencing the relative validity of tests for minority and majority subgroups. Of course, not all of the factors listed above need to be present for validities to differ between subgroups; if any of the above factors (or other relevant factors not reviewed here) differ systematically between minority and majority subgroups, this could result in differential validity. Observed validity differences are almost inevitable when thought of from this perspective. Only if true validities are equal for each subgroup and all of the above discussed factors have no net effect on test or criterion scores would observed validity be equivalent for minority and majority test takers. However, to this point in time, at least in industrial/ organizational psychology, it has been almost a foregone conclusion that observed validities do not differ between racial/ethnic subgroups (e.g., Schmidt, 1988; Schmidt & Hunter, 1981) , with the implicit extrapolation that true validities do not differ either. Therefore, in the following section the empirical evidence regarding the existence of differential validity is reviewed. Additionally, the present meta-analysis stands as a comprehensive quantitative summary of the available empirical evidence. If observed validities are found to differ between subgroups, this suggests that more attention toward understanding the effects of the above-reviewed factors affecting validity is warranted.
Empirical Evidence for and Against Differential Validity
There is currently a divergence of opinion across the civilian employment, military, and educational admissions fields regarding the existence of differential validity. The civilian employment literature (mostly under the purview of industrial/organizational psychology) has all but completely dismissed differential validity of cognitive ability tests as a nonissue (e.g., Schmidt, 1988; Schmidt & Hunter, 1981) . This is at least partially due to a number of influential reviews from the 1970s in the civilian employment literature that demonstrated that statistically significant differences between pairs of minority and White validity coefficients were found only at chance levels (e.g., Hunter & Schmidt, 1978; Hunter et al., 1979; O'Connor, Wexley, & Alexander, 1975; Schmidt, Pearlman, & Hunter, 1980) . In contrast, lower criterion-related validity of cognitive ability tests for some minority subgroups (most notably, Black and Hispanic subgroups) is generally an accepted phenomenon in the educational admissions literature, due to a preponderance of empirical evidence (e.g., Linn, 1982; Young & Kobrin, 2001 ). We are not aware of strong statements in the military selection and placement literature regarding the existence of differential validity, although an examination of the empirical evidence from military studies demonstrates that the existence of differential validity is at least plausible (e.g., Houston & Novick, 1987; McLaughlin, Rossmeissl, Wise, Brandt, & Wang, 1984; Valentine, 1977) .
One possible explanation for this divergence of opinion is the statistical approach used in major studies within each domain. A key distinction between the differential validity evidence in the civilian employment literature versus the educational admissions and military literatures is a focus on statistical significance testing versus comparisons of effect sizes. In particular, the educational admissions and military literatures have relied on comparisons of effect sizes in large samples when investigating the differential validity of cognitive ability tests. The typical differential validity study design in educational admissions or military settings entails the collection of large minority and majority subgroup samples and the calculation of test-criterion correlations separately within each racial/ethnic subgroup. The relative magnitude of minority versus majority correlations is used as evidence for or against differential validity. The general trend in these domains has been for testcriterion correlations to be between .02 and .15 correlation points smaller for Black and Hispanic samples than for White samples (e.g., Breland, 1979; Bridgeman, McCamley-Jenkins, & Ervin, 2000; Duran, 1983; Houston & Novick, 1987; Mattern, Patterson, Shaw, Kobrin, & Barbuti, 2008; McLaughlin et al., 1984; Morgan, 1990; Valentine, 1977; Young & Kobrin, 2001 ) and for testcriterion correlations to be relatively comparable for Asian and White samples (Young & Kobrin, 2001) .
Within the civilian employment literature, the typical differential validity study design has been to calculate the significance of the difference between minority and majority correlations within a number of samples and then determine whether the frequency of statistically significant minority-majority correlation differences exceeds what one would expect due to chance alone (for representative examples, see Hunter & Schmidt, 1978; Hunter et al., 1979; O'Connor et al., 1975; Schmidt et al., 1980) . The general trend in these statistical significance studies was a lack of statistically significant differences between Black, Hispanic, and White correlations (Asian comparisons were never included) more often than what would be expected by chance (Schmidt, 1988) . However, the small sample sizes of the minority subgroups (e.g., the average Black sample size in Schmidt, Berner, & Hunter's 1973 review was 49) combined with the relatively small-to-moderate size of the typical minority-majority validity differences (e.g., typically about .02 to .15 correlation points lower for Black and Hispanic subgroups in the studies above that reported effect sizes) make conclusions from the statistical significance studies less interpretable.
Many of the above-mentioned criticisms of the statistical significance studies of differential validity could be addressed through the use of modern meta-analytic techniques. It is instructive to examine the limited meta-analytic evidence regarding differential validity in the civilian employment literature. In one of the statistical significance studies reviewed earlier, Hunter et al. (1979, p. 727) reported that "the overall mean racial difference in validity was .02 (Whites higher)" across 34 validity studies. Schmidt et al. (1980) reported two Hispanic-White meta-analytic comparisons based on 19 studies including 28 samples. In the seven educational admissions samples, Hispanic validity was .21 and White validity was .28. In the 21 employment samples, Hispanic validity was .18 and White validity was .20. Hartigan and Wigdor (1989) reported the results of meta-analytic investigations of differential validity carried out by Synk and Swarthout (1987) in their study of the validity of the General Aptitude Test Battery (GATB), a cognitive ability test that was heavily used by the U.S. Employment Service prior to Hartigan and Wigdor's report. The meta-analysis included validity coefficients (correlations between GATB scores and mostly supervisor ratings of job performance) for Blacks and Whites drawn from 113 validity studies (Black N ϭ 7,854; White N ϭ 15,768). The sample-size-weighted mean observed validity was .19 for Whites and .13 for Blacks. Metaanalytic evidence for subgroups other than Blacks, Hispanics, and Whites is not available in the industrial/organizational psychology literature.
It is noteworthy that the statistical significance testing evidence in employment settings generally found no evidence of differential validity, and the meta-analytic evidence in employment settings found evidence of lower observed validity for minorities. The differences in magnitude found by meta-analytic studies are relatively similar to those found in educational and military contexts. Upon review of the meta-analyses, the evidence in employment contexts aligns more with the evidence in educational and military contexts.
Therefore, across all three broad fields that commonly use cognitive ability tests for high-stakes selection and placement, there is evidence that lower criterion-related validity for Black samples is relatively common. Evidence for Hispanic samples is similar but is mostly available in educational admissions settings, with some small amount of concurring evidence in civilian employment settings. Evidence for Asian samples is available only in educational admissions settings and suggests that Asian-White validity is relatively comparable. Therefore, differential validity appears to be a common phenomenon, at least for Black-White and Hispanic-White comparisons. This is not to say that there is not strong conflicting evidence. For instance, although there were a number of methodological issues making the results of the statistical significance studies less interpretable, the results of such studies in the civilian employment literature did not support differential validity Schmidt et al., 1980) . Even among the effect size studies from the educational admissions and military literatures, there are a number of studies, some incorporating very large samples, that have not found support for lower criterion-related validity for Black and/or Hispanic subgroups (e.g., Bridgeman et al., 2000; Carretta, 1997; Roberts & Skinner, 1996; Wightman & Muller, 1990) . Given this conflicting evidence, a meta-analytic estimate of racial/ethnic subgroup criterion-related validity differences, both across and within these three broad literatures, would be especially useful for summarizing the research to date and highlighting areas for future research. The present study is the first such comprehensive meta-analysis.
Present Study
The present meta-analysis explores whether the evidence to date is or is not supportive of the existence of differential validity between four racial/ethnic subgroups: Asian, Black, Hispanic, and White. In addition to investigating the overall average magnitude of differential validity, the present study investigated the influence of four potentially important moderators of minority-majority validity differences. The first moderator was study domain. Studies included in the present meta-analysis came from the three broad research literatures, or domains, that most commonly use cognitive ability tests for high-stakes selection purposes: educational admissions, employment, and military. Although the three domains use similar tests for similar purposes, there are substantive differences between the three domains. For instance, the jobs of college student, civilian employee, and soldier have only relatively superficial similarities. Also, although performance likely has a somewhat similar meaning in each domain (e.g., demonstrating technical skill and knowledge), there are clear differences as well (e.g., there are aspects of being a good soldier that probably do not translate to being a good college student). Additionally, although the tests used by each domain are generally similar (Beaujean et al., 2006; Drasgow, 2003; Frey & Detterman, 2004; Kuncel, Hezlett, & Ones, 2004) , each domain tends to use different cognitive ability tests. Given such systematic differences between domains in the specific types of jobs and tests used, study domain was investigated as a moderator of subgroup validity differences.
The second potential moderator was type of criterion. Performance criteria can differ in the degree to which they are objective versus subjective. For instance, dollar volume of sales is a relatively objective criterion in that it is countable and verifiable. Supervisor ratings of performance, on the other hand, represent a subjective opinion. To the degree that the performance criterion represents a subjective judgment, the possibility of racial/ethnic bias or discrimination affecting criterion scores increases. If this is the case, racial/ethnic bias could act as construct-irrelevant variance in criterion scores. Thus, subjective performance ratings of minorities may be less related to cognitive ability test scores than are subjective performance ratings of Whites, suggesting there may be a larger cognitive ability test validity gap between minority and majority members if the criterion is relatively subjective as opposed to relatively objective. Thus, type of performance criteria may moderate subgroup validity differences.
The third potential moderator was the decade in which the cognitive ability test scores were collected. The studies used in this meta-analysis spanned more than 40 years. It is possible that over the course of 40 years, the average cognitive ability test may have changed substantially. For instance, researchers and practitioners have been concerned about the possibility of test bias since at least the 1960s (e.g., Cleary, 1968) , and over time more sophisticated methods for detecting biased items have been developed (e.g., item response theory, DIF). Thus, test publishers may have increased efforts over the years to detect and eliminate any possible bias in their tests. If such were the case, the minority-majority validity gap may have decreased over time. Thus, the effect of time on meta-analytic results was investigated.
The fourth potential moderator examined was job complexity. Job complexity refers to the information processing demands of a job, with more complex jobs entailing greater information processing demands (e.g., Hunter, Schmidt, & Judiesch, 1990) . Some past research has found that job complexity moderates the validity of cognitive ability tests, although conflicting results exist. For instance, Hunter's (1980) meta-analysis of 515 GATB validity studies (total N ϭ 38,620) found that job complexity moderated the relationship between GATB scores and supervisor ratings of job performance, such that the GATB-job performance relationship became stronger for jobs of higher complexity. On the other hand, Hartigan and Wigdor (1989) did not find evidence of such a moderating effect of job complexity in their meta-analysis of 264 separate GATB validity studies (total N ϭ 38,521). Regardless, if job complexity does moderate cognitive ability test validity, this could confound the results of the present differential validity meta-analysis if minority and majority employees cluster into jobs of different complexity. Thus, the present study investigated whether job complexity might moderate subgroup validity differences.
Method Search for Primary Data
First, a keyword search of the PsycINFO and ERIC databases was performed, with a combination of the following keywords: race, ethnic, ethnicity, African American, Black, Hispanic, and Asian, each combined with differential validity, cognitive ability, intelligence ϩ performance (the keyword performance subsumes other keywords such as job performance, military performance, and academic performance), intelligence ϩ grades, incremental validity, adverse impact, and differential prediction). Thus, 49 different keyword combinations were used in both the PsycINFO and ERIC searches. Second, major reviews of differential validity were consulted (i.e., Aguinis et al., 2010; Boehm, 1972; Breland, 1979; Duran, 1983; Hunter et al., 1979; Schmidt et al., 1980; Young & Kobrin, 2001) , and all references that appeared to contain relevant data were obtained. Third, the websites of the owners of college admissions tests (e.g., Educational Testing Service, College Board) were searched for any relevant studies. Fourth, calls for unpublished studies were posted on the Society for Industrial and Organizational Psychology's online bulletin board and on the Academy of Management's Research Methods and Human Resources listservs.
In order to be included in the meta-analysis, the study had to provide separate correlations between some form of cognitive ability test and some type of performance criterion (e.g., job performance, training performance, academic performance) for a minority (i.e., Asian, Black, or Hispanic) and White adult sample (e.g., samples using children or high school students were excluded). The overwhelming majority of cognitive ability tests included in this meta-analysis were multifacet measures providing an overall score that is a composite of the multiple facets (e.g., the SAT total score is a composite of the facet-level Verbal and Mathematical subtests). Performance measures focusing on core, technical aspects of the role of employee/student/soldier (e.g., measures of employees' task performance, measures of students' grades in college courses, and measures of soldiers' grades in technical training programs) constituted the vast majority of criteria included.
The final sample included 166 studies that were used in at least one of three meta-analyses: an Asian-White comparison metaanalysis (including 60 White and 60 Asian correlations), a BlackWhite meta-analysis (including 405 White and 392 Black correlations), and a Hispanic-White meta-analysis (including 97 White and 97 Hispanic correlations). See the Appendix for tables listing information for each of the primary studies included in the metaanalysis. Across the three meta-analyses, there was considerable overlap in the White samples included (e.g., most samples that included a White-Asian comparison also included White-Black and White-Hispanic comparisons, so a given White correlation might be used in all three meta-analyses). Each of the correlations was drawn from independent samples, meaning each Asian, Black, Hispanic, and White sample contributed only one correlation coefficient to any meta-analysis.
Of the 166 primary studies, 113 were drawn from Synk and Swarthout's (1987) meta-analysis of GATB validity studies. All 113 studies in Synk and Swarthout were in the form of unpublished technical reports. Although every effort was made to locate all 113 unpublished technical reports, there were many that could not be located. Thus, instead of coding each of the 113 individual studies, we used the five meta-analytic estimates (one for each of five job families) reported by Synk and Swarthout in their Table 4 . Further, to save space in the References section, we listed Synk and Swarthout (1987) instead of each of the 113 primary studies. As a result, there are only 54 primary studies listed in the reference section as having been included in the present meta-analysis (166 Ϫ 113 ϩ 1 ϭ 54). This has no effect on the present study's mean meta-analytic correlation estimates. However, it does affect the estimates of variance, as the variance of correlations across 113 primary studies should be greater than the variance across five meta-analytic correlations.
Although a large number of Black and White correlations were located within the civilian employment, educational admissions, and military domains (a breakdown of the number of Black and White correlations within each domain is listed in Table 1 ), very few Hispanic or Asian correlations were located outside of the educational admissions domain (8 and 1, respectively). As a result, the Asian-White and Hispanic-White differential validity metaanalyses included data only from the educational admissions domain. Although Schmidt et al. (1980) included 1,323 HispanicWhite civilian employment validity pairs, we could not locate enough Hispanic-White differential validity studies for a civilian employment meta-analysis. There are two reasons for this. First, Schmidt et al.'s 1,323 validity pairs were actually drawn from only 19 studies and did not represent 1,323 independent samples. The 1,323 validity pairs reflected the same set of samples providing perhaps hundreds of validity pairs each (e.g., if one sample completed 10 cognitive tests and 10 performance criteria, this was treated as 100 validity pairs). Second, the 19 studies included in Schmidt et al. were almost all unpublished technical reports carried out between 1969 and 1980. Every effort was made to obtain these unpublished technical reports, but they were all unobtainable.
Another note is necessary regarding the number of samples included in the present meta-analysis as compared to Hunter et al.'s (1979) and Schmidt et al.'s (1980) reviews. For instance, Hunter et al. included 866 Black-White validity pairs. At first glance, this appears to be a greater number than the present study's 797 Black-White correlations. However, Hunter et al.'s 866 validity pairs were based on only 34 independent samples (11 of which were GATB studies included in Synk & Swarthout, 1987) . If Hunter et al.'s method had been used in the present study and all possible test-criterion correlation combinations (i.e., validity pairs) were treated as independent samples, it is unknown how many Black-White validity pairs there would be in the present study. Given that the total number of Black-White primary studies (166) in the present meta-analysis was roughly five times larger than that in Hunter et al. (34) , it is likely that the current study would have had approximately five times as many validity pairs. The same is true if one compares Schmidt et al.'s Hispanic-White validity pairs to those included in the present study.
Coding of Study Characteristics
For each independent sample, the correlation between the cognitive ability test and performance criterion was coded, along with the racial/ethnic subgroup and sample size. If multiple cognitive ability tests (e.g., SAT Verbal and SAT Mathematical scores) and/or multiple related performance criteria (e.g., subjective performance ratings and an objective performance index) were included within a single sample, composite formulas (Ghiselli, Campbell, & Zedeck, 1981, pp. 163-164) were used to estimate the correlation between a composite of the multiple tests and/or the multiple criterion measures when intercorrelations among multiple predictors and/or criteria were provided. If intercorrelations were not provided, the multipredictor-criterion correlations were combined by averaging predictor-criterion correlations across the multiple tests/criteria.
Efforts were made to code for statistical artifacts (e.g., range restriction information, reliability information), but these variables were not reported separately for each subgroup in primary studies frequently enough for inclusion in the present meta-analysis. Whether the cognitive ability test was designed to measure a single facet of ability, or multiple facets of ability, or a single higherorder ability factor was coded, there was virtually no variability on this variable (i.e., all but a couple of samples used multiple facet-level measures that were combined into an overall composite score, such as the SAT), so it was not included in moderator analyses. The four moderator variables that were included are described below.
Study domain. Study domain was included as a moderator with three levels: educational versus employment versus military studies. Asian and Hispanic data were available only within the educational domain, so this moderator analysis is relevant only for Black-White validity comparisons. Further, because these three domains are so broad and because a great amount of variability within each of these three broad domains was expected, all of the other moderator analyses were carried out only within each of these three domains. Thus, the study domain moderator can be thought of as a "supermoderator" in the Black-White metaanalysis, with the following moderators as "submoderators" nested within the study domain moderator analysis, as applicable.
Type of criterion. This moderator was not relevant for educational or military samples, as these samples virtually always used grades (in college courses and military training courses, respectively) as criteria. For Black-White employment samples, performance criteria were coded into two categories for use in moderator analyses: subjective and objective criteria. Subjective criteria referred to subjective performance ratings of participants made by some person other than the participants themselves (e.g., supervisor ratings of job performance). Objective performance criteria included typical objective measures using verifiable, countable units (e.g., dollar volume of sales, number of units produced, error rates), as well as work samples and job knowledge tests. Although this objective-subjective distinction is of course not perfect, subjective performance ratings likely make it more possible for idiosyncratic rater biases to affect performance criteria than the criteria included in the "objective" category.
Decade of data collection. For the Asian-White, BlackWhite, and Hispanic-White meta-analyses, the decade in which the study was conducted was coded into one of five categories: 1960s, 1970s, 1980s, 1990s, and 2000s . In most cases, the decade of data collection corresponded to the decade in which the study was published. Some studies' data collection spanned decades (e.g., Moffatt, 1993) ; in these instances, studies were coded into the decade in which the majority of data were collected. Two studies (Baggaley, 1974; Tracey & Sedlacek, 1985) had samples in which data were collected equally across decades; in these cases the study was coded based on the decade in which the study was published.
Job complexity. This moderator analysis was relevant only for employment and military studies, as all educational studies used college students as participants. Job complexity was coded Note. N ϭ total sample sizes; k ϭ number of correlations; r ϭ mean sample-size-weighted observed correlation; SD r ϭ sample-size-weighted observed standard deviation of correlations; % var ϭ percentage of variance attributable to sampling error; CI ϭ confidence interval.
into low, medium, or high complexity based on job titles, according to a three-level framework developed by Hunter et al. (1990) .
Accuracy Checks
The second and third authors and a graduate assistant each independently coded a common set of 17 articles, including 106 independent samples, to calculate interrater agreement. Agreement was calculated for the coding of racial group, correlations, sample sizes, name of cognitive ability test, study domain, and the three other moderator variables. Across all variables, agreement was quite high. Overall, average agreement across all raters and variables was 98.84%, and for no variable or rater combination did agreement fall below 92%. All coding disagreements were minor and were resolved via discussion as needed. Once adequate agreement was obtained, the second and third authors and the graduate assistant divided up the remaining studies to be coded.
Analyses
Meta-analytic mean correlations, standard deviations, estimated percentage of variance due to sampling error, and confidence intervals were calculated separately for each racial/ethnic subgroup. Formulas presented by Hunter and Schmidt (2004) were used to calculate meta-analytic mean correlations, standard deviations, and percentage of variance due to sampling error. Additionally, confidence intervals around mean correlations were calculated with formulas provided by Whitener (1990) . Moderator analyses were carried out with the same techniques as with the full sample meta-analyses.
Results

Black-White Differential Validity Meta-Analysis
Overall Black-White results. Overall meta-analytic validities reported separately for Blacks and Whites across all studies, regardless of study domain, are listed in the first row of results in Table 1 . Cognitive ability test criterion-related validity for the White sample (r ϭ .33, k ϭ 405, N ϭ 903,779) was .09 higher than for the Black sample (r ϭ .24, k ϭ 392, N ϭ 112,194). Ninety-five percent confidence intervals for the Black and White samples did not overlap. Although this is evidence for differential validity, the percentage of variance accounted for was very small, suggesting the presence of moderator variables. Thus, the within-studydomain moderator analyses were carried out next.
Overall Black-White results within study domains. The second through fourth rows in the first section of Table 1 list the overall test validities separately for Blacks and Whites within the educational admissions, civilian employment, and military domains. Within the educational domain, criterion-related validity was .04 higher for the White sample (r ϭ .34) than for the Black sample (r ϭ .30). Within the employment domain, criterion-related validity was .03 higher for the White sample (r ϭ .19) than for the Black sample (r ϭ .16), although confidence intervals overlapped. Within the military domain, criterion-related validity was .17 higher for the White sample (r ϭ .34) than for the Black sample (r ϭ .17). Thus, criterion-related validity of cognitive ability tests was greater for Whites than for Blacks within each of the three study domains. However, there were sizable differences between the three domains in the magnitude of these validity differences, with the validity differences being only .03-.04 in the education and employment domains but much larger (.17) in the military domain.
Black-White moderator analyses. The remaining moderator analyses were carried out within study domains. Meta-analytic results for the moderator analyses are also listed in Table 1 .
Type of criterion. Within the employment studies, 136 samples used subjective criteria (e.g., supervisor ratings of performance), and a relatively small number of samples (15) used criteria falling into the objective criterion category. Thus, the type of criterion moderator analysis within employment samples should be considered tentative, as these results may be affected by secondorder sampling error (Hunter & Schmidt, 2004) . The average ability-performance correlation was .05 higher for Whites (r ϭ .19) than for Blacks (r ϭ .14) in samples using subjective criteria. However, the average ability-performance correlation was .07 higher for Blacks (r ϭ .31) than for Whites (r ϭ .24) in samples using objective criteria. Thus, although these results were based on very few samples, type of criterion moderated Black-White validity differences within employment samples.
Decade of data collection. Decade moderated validity differences within the educational admissions samples, with validity differences of .12, .05, .05, .00, and .04 in favor of White samples in the 1960s, 1970s, 1980s, 1990s, and 2000s, respectively . At least two trends are noteworthy. First, there has been a general trend within the educational studies for Black-White validity differences to reduce over time. From the 1960s to the 1990s this validity difference reduced from .12 to .00, although the average validity difference was .04 in the few large differential validity samples carried out since 2000. Second, despite the overall reduction in the Black-White validity gap over time, average validity was lower for Black samples than for White samples in each decade except for the 1990s.
A different pattern of results is apparent in the employment samples. In the 1960s and 1970s there were validity differences of .01-.05 in favor of Black samples. However, in the 1980s, average validity was .06 higher for White samples than for Black samples. This highlights at least three noteworthy points. First, the present study reaches a conclusion similar to those of the statistical significance studies from the 1970s in the employment domain regarding the lack of evidence of Black-White validity differences up through the 1970s. Second, the results of studies conducted in the 1960s and 1970s were overwhelmed in the meta-analytic averages by the much larger set of GATB validity studies (e.g., Hartigan & Wigdor, 1989; Synk & Swarthout, 1987 ) that were carried out in the 1980s. Thus, the meta-analytic averages in the employment domain were heavily influenced by the GATB validity studies. Third, despite the evidence of differential validity from the GATB studies in the 1980s, almost no studies reporting separate Black and White validities after the 1980s were located. This may be a function of the strong statements made regarding the inexistence of differential validity in a number of impactful differential validity reviews in the industrial/organizational psychology literature (e.g., Linn, 1982; Schmidt, 1988; Schmidt & Hunter, 1981) .
Military studies were located from only two decades: the 1970s and 1980s. Decade of data collection did not moderate Black-White validity differences in the military studies. Cognitive ability test validity was .16 lower for Black samples (r ϭ .17) than for White samples (r ϭ .33) in the 1970s and .17 lower for Black samples (r ϭ .17) than for White samples (r ϭ .34) in the 1980s.
Job complexity. In the civilian employment studies, average Black validity (r ϭ .14) was .05 lower than White validity (r ϭ .19) in low-complexity jobs, average Black validity (r ϭ .19) was .02 lower than White validity (r ϭ .21) in medium-complexity jobs, and average Black validity (r ϭ .03) was .08 lower than White validity (r ϭ .11) in high-complexity jobs. There were very few high-complexity job samples, so these estimates are likely affected by second-order sampling error. Regardless, although job complexity did moderate the magnitude of Black-White validity differences (differences ranging from .02 to .08), average cognitive ability test validity was still lower for Black samples in each of the three job complexity categories in the civilian employment studies.
A similar pattern emerged in the military samples, where the magnitude of the Black-White validity gap differed depending on level of job complexity, but average validity was consistently lower for Black samples. Average validity for Black samples (r ϭ .14) was .21 lower than for White samples (r ϭ .35) in low-complexity jobs, .18 lower for Black samples (r ϭ .20) than for White samples (r ϭ .38) in medium-complexity jobs, and .10 lower for Black samples (r ϭ .25) than for White samples (r ϭ .35) in high-complexity jobs. Very few military validity studies included low-complexity jobs, so the lowcomplexity category results are likely affected by second-order sampling error.
Hispanic-White Differential Validity Meta-Analysis
Overall Hispanic-White results. Overall meta-analytic validities reported separately for Hispanics and Whites across all studies are listed within the first row in Table 2 . Cognitive ability test criterion-related validity for the White sample (r ϭ .34, k ϭ 97, N ϭ 725,915) was .04 higher than for the Hispanic sample (r ϭ .30, k ϭ 97, N ϭ 51,205). Ninety-five percent confidence intervals for the Hispanic and White samples did not overlap. Although this is evidence for differential validity, the percentage of variance accounted for was very small, suggesting the presence of moderator variables.
Hispanic-White decade of data collection moderator analysis. There were only sufficient data to carry out the decade of data collection moderator analysis for the Hispanic-White meta-analysis. Similar to the results for the Black-White metaanalysis, the size of the Hispanic-White validity gap has been shrinking over time. White validity was .12, .05, .01, and .01 higher than Hispanic validity in the 1970s, 1980s, 1990s, and 2000s, respectively.
Asian-White Differential Validity Meta-Analysis
Overall Asian-White results. Overall meta-analytic validities reported separately for Asians and Whites across all studies are listed within the first row of the second section in Table 2 . Cognitive ability test criterion-related validity for the White sample (r ϭ .34, k ϭ 60, N ϭ 673,303) was .01 higher than for the Asian sample (r ϭ .33, k ϭ 60, N ϭ 80,705). Ninety-five percent confidence intervals for the Asian and White samples overlapped. Although this is evidence against differential validity, the percentage of variance accounted for was very small, suggesting the presence of moderator variables.
Asian-White decade of data collection moderator analysis. Once again, there were only sufficient data to carry out the decade of data collection moderator analysis for the Asian-White metaanalysis. The Asian-White validity gap (or the lack thereof) has remained relatively constant over time, with Asian and White validity never differing by more than one correlation point from the 1970s through 2000s. Note. N ϭ total sample sizes; k ϭ number of correlations; r ϭ mean sample-size-weighted observed correlation; SD r ϭ sample-size-weighted observed standard deviation of correlations; % var ϭ percentage of variance attributable to sampling error; CI ϭ confidence interval.
Discussion
Summary of Findings
The present study represented the largest test to date of racial/ ethnic differential validity for cognitive ability tests, with studies including more than one million participants aggregated across and within the educational admissions, civilian employment, and military literatures. The present meta-analysis found evidence of lower criterion-related validity of cognitive ability tests for racial/ ethnic minorities both across and within each of these three broad domains. Observed validity for the Black subgroup was lower than the White subgroup across all three domains and almost all moderator categories. Observed validity for the Hispanic subgroup was also lower than the White subgroup, although data were available only in educational settings. Similar to mean test score comparisons between Black, Hispanic, and White subgroups (Roth, Bevier, et al., 2001) , the Hispanic-White observed validity difference was smaller than for Black-White comparisons. Asian-White validity data were available only in educational settings, and the observed Asian-White validity gap was small to nonexistent.
Despite differences between subgroups and study domains in the exact size of validity gaps, the fact that validity consistently favors Whites (almost regardless of the moderators examined in the present research) is striking and calls into question claims by previous researchers that differential validity does not exist (e.g., Schmidt, 1988; Schmidt & Hunter, 1981) . The results of the present study, at the very least, demonstrate that differential validity cannot be ruled out. Perhaps because of some of the strong past statements regarding the inexistence of differential validity, research on the factors causing validity to differ between subgroups has been sparse at best. The present study demonstrates that the evidence to date is supportive of differential validity. This highlights the need for future research investigating these causal factors.
Although the present meta-analysis could not exhaustively test all possible causes of differential validity, a number of possible explanations were tested. For instance, criterion bias in the form of racial/ethnic discrimination in performance ratings could cause differential validity; therefore, the present meta-analysis tested whether differential validity findings differ across subjective versus objective performance ratings. Differential validity findings did differ across these types of criteria, suggesting future research should investigate this possibility in more detail. Additionally, differential validity could be an artifact of differences between subgroups in the types of jobs typically held; this was tested (and not supported) by carrying out job complexity moderator analyses. Thus, although the present meta-analysis cannot provide a comprehensive answer to the question of why differential validity may exist, it does shed some light on a number of possible explanations that should be of value to future research.
However, the main contribution of this meta-analysis is in documenting (a) that the existing evidence is supportive of differential validity and (b) the average magnitude of these validity differences. Regarding this second point, the sizes of validity differences in the present meta-analysis were generally quite appreciable. Although the absolute magnitude of validity differences in some domains may at first seem relatively small (e.g., validity .04 higher for Whites than for Blacks and Hispanics in educational admissions, validity .03 higher for Whites than for Blacks in civilian employment), the absolute magnitude of such differences can be misleading. In percentage terms, these validity differences are quite sizable. Roth, Bobko, & Mabon, 2001; Schmidt, Hunter, McKenzie, & Muldrow, 1979) . In particular, utility is a function of the validity of a test, not r 2 . So reductions of 11.8 -15.8% in the validity of a test means that, holding all other factors influencing utility constant (e.g., average predictor score, standard deviation of performance), utility of the test (as measured by output, dollars, mean performance, etc.) is 11.8 -15.8% lower for these minority subgroups than for the White subgroup. It might prove difficult to explain to an organization or college considering using a cognitive ability test that it is inconsequential that validity and utility is 11.8 -15.8% lower for minority test takers. Further, Aguinis and Smith (2007) demonstrated that even very small differences in test validity between subgroups (e.g., differences even as small as one correlation point), can cause there to be substantial differences between groups in the rate of false positive and false negative hires, which some believe affects the fairness of selection. Thus, the minority-majority validity differences found in the present meta-analysis are quite noteworthy. This is not to say that there were no meaningful moderators of the validity differences. One of the most noticeable moderators was study domain, with validity differences much more pronounced in military studies than in civilian employment or educational admissions studies. The average Black-White validity difference in military studies was .17, and no variables examined in the present study meaningfully moderated this Black-White validity gap. This is in contrast to the civilian employment and educational admissions studies, for which the average validity gaps were .03 and .04, respectively. It is noteworthy that the AsianWhite and Hispanic-White validity gaps in educational admissions settings were of similar size. The reason for this pronounced difference of the military validity gap relative to education and employment settings is not necessarily clear. Perhaps the most likely possibility is that range restriction affects Black testcriterion correlations more in military settings than in the other two domains. This implies that selection is more directly based on cognitive ability test scores in the military than in postsecondary education, perhaps as a function of affirmative action. Empirical evidence regarding this supposition would be useful.
Although none of the variables examined in the present study meaningfully moderated Black-White validity differences in military settings, there were noteworthy moderators within the educational admissions and civilian employment settings. One such moderator was decade of data collection, which moderated the observed Black-White and Hispanic-White validity differences in educational admissions settings. There has been a general trend toward smaller Black-White and Hispanic-White validity gaps over time, although the most recent large-sample educational studies carried out since 2000 suggested the Black-White validity gap has not disappeared. Regardless, the general trend of decreasing validity differences over time in educational settings is certainly noteworthy. The reason for this general trend is not known, although we offer one observation. The reduction in validity differences is a function of the validity for Whites decreasing over time instead of the validity for Blacks or Hispanics increasing over time. This pattern makes it less likely that decreases in test bias or criterion bias over time are accounting for the reduction in the validity gap.
Another clear need for future research is to investigate whether this trend of reductions in the magnitude of differential validity generalizes to civilian employment and military settings. Unfortunately, publicly available differential validity research carried out in civilian employment or military settings since the 1980s is almost nonexistent. Therefore, given the current evidence, it is not possible to know whether the sizable amounts of differential validity in employment and military settings, outlined by the present meta-analysis, may have reduced over time. We hope that the results of the present meta-analysis act as a call for future research on differential validity in these settings.
Type of criterion also had a noteworthy moderating effect on Black-White differential validity evidence. In civilian employment settings, mean Black validity was lower than mean White validity in the subjective criterion (i.e., supervisor ratings) samples but not in the objective criterion samples. Such a result is what would be expected if racial/ethnic bias or discrimination in criterion ratings were a determining factor in differential validity evidence. Although this is certainly a possible explanation, the small number of objective criterion samples and the overrepresentation of GATB validity samples in the subjective criterion category confound this conclusion. An alternative explanation is that the GATB was simply less valid for Blacks, and the appearance of greater differential validity in the subjective criterion category had nothing to do with the objective/ subjective nature of the criteria. Regardless, the finding of greater differential validity in samples using subjective performance ratings highlights the idea that evidence of differential validity is perhaps as likely to be a function of criterion bias as of test bias.
Another point regarding the influence of the GATB validity studies deserves attention. Because the GATB validity studies made up such a large percentage of the employment samples in the present meta-analysis, this begs the question of whether results would be greatly affected if the GATB studies were removed. Table A4 in the Appendix lists meta-analytic results including and excluding the GATB validity studies both for (a) overall analyses including all samples and for (b) just employment samples. Overall results including all studies are virtually unchanged when the GATB validity studies are excluded. However, the pattern of results changes markedly in the employment samples analysis when the GATB studies are excluded; in this case validity favors Blacks and the Black and White confidence intervals overlap. This highlights the sensitivity of the employment sample analyses and demonstrates how much the employment sample results rely on the GATB validity studies. Thus, it remains an open question whether the differential validity found for the GATB generalizes to other cognitive ability tests used in employment settings. All but one (Gardner & Deadrick, 2008) of the non-GATB employment studies were carried out prior to the GATB validity studies (almost all in 1960s and 1970s), so it also remains an open question whether the Black validity advantage with non-GATB tests in employment settings generalizes to present times. Clearly, future research with modern tests in employment settings is needed.
Limitations and Directions for Future Research
Further investigation regarding the existence or magnitude of differential validity is needed. Although differential validity evidence is available for Black and White subgroups in each of the three study domains, there is very little evidence for Asian and Hispanic subgroups (as well as other racial/ethnic subgroups) in the civilian employment and military domains. Especially given the evidence that Hispanic subgroup validity is lower in the educational admissions domain, this lack of evidence in employment and military studies seems to be a large oversight. Even for Black-White comparisons, in each of the three study domains, questions remain regarding the existence and magnitude of differential validity. For instance, despite a long history of consistently documenting the existence and magnitude of Black-White differential validity in educational admissions settings, the question of whether these validity differences are shrinking over time remains. Thus, it would be fruitful to collect new data due to the dynamic nature of the magnitude of Black-White validity differences in educational admissions. In civilian employment and military settings, on the other hand, there is a need for future research documenting the existence and magnitude of Black-White differential validity simply because there has been a dearth of research on the phenomenon for the past 20 to 30 years. Although the present meta-analysis demonstrated that criterion-related validity is lower for Black samples in the data available to date in employment and military settings, the amount of available data is small (relative to that for educational admissions settings) and dated.
One limitation of the present meta-analysis was the inability to account for statistical artifacts, especially range restriction. In the context of differential validity, appropriate range restriction corrections would entail making separate corrections for minority and majority subgroups using subgroup-specific range restriction information. In almost no instances did primary studies report any range restriction information, let alone subgroup-specific information. Given the well-known effects of range restriction on the relationship between cognitive ability tests and performance and given mean differences between subgroups on cognitive ability tests, this makes the effects of range restriction on differential validity a clear need for future research. Although the lack of range restriction corrections in the present study limits interpretations about the true relative validity of tests for each subgroup, it is important to note that the most highly cited differential validity reviews in industrial/organizational psychology (e.g., Hunter et al., 1979; Schmidt et al., 1980) did not account for range restriction either. We hope the consistent findings of lower observed validity in the present meta-analysis act as a catalyst for future research to (a) empirically investigate the role of range restriction in differential validity evidence or (b) at least begin reporting subgroupspecific range restriction information.
Another issue that should be discussed is the lack of a moderating effect of job complexity in the present meta-analysis. A common empirical finding has been for cognitive ability test validity to be stronger for more complex jobs (e.g., Hunter, 1980) . Pooling across Black and White subgroups in the present meta-analysis, validity in employment samples was .18, .19, and .09 in low-, medium-, and high-complexity jobs, respectively; validity in military samples was .30, .35, and .34 in low-, medium-, and high-complexity jobs, respectively. A few points are relevant here. First, the number of samples in some complexity categories was very low, so the lack of a complexity effect could be due to second-order sampling error. Second, the job complexity moderation effect has not always been found in previous research. For instance, although Hunter (1980) found that job complexity moderated validity in 515 GATB validity studies, Hartigan and Wigdor (1989) did not replicate Hunter's job complexity moderation effect in their meta-analysis of 264 subsequent GATB validity studies (with a total sample size almost exactly equal to Hunter's). The results of the present meta-analysis align most with past research that has not found a moderating effect of job complexity. Finally, the more important point from a differential validity perspective is whether differential validity evidence changes if job complexity is held constant. Lower validity for the Black subgroup remained at all levels of job complexity in the present meta-analysis.
Although future research investigating the existence and magnitude of differential validity is warranted, enough evidence currently exists to conclude that it is likely observed test-criterion correlations differ for Black and White subgroups. Thus, the next step is attempting to explain the underlying causes of differential validity. Before the results of this meta-analysis, the strong conclusion, at least in industrial/organizational psychology, was that differential validity did not exist; thus, investigation into the possible causes of differential validity was likely not deemed warranted. As a result of these statements, a necessary first step was documenting that evidence of differential validity does exist, even if the present meta-analysis could not fully account for exactly what was causing it. A number of possible causes of differential validity were outlined in the opening sections of this paper. It is hoped that the present study acts as a call to and guide for future differential validity research.
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